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Background: Ca2+ spark constitutes the elementary units of cardiac excitation-contraction (E-C) coupling. To understand the mechanisms of E-C 
coupling in human induced pluripotent stem cell-derived cardiomyocytes (hiPSC-CMs), we measured spontaneous Ca2+ sparks in hiPSC-CMs and 
investigated their basic characteristics.
Methods: hiPSCs were generated from human fibroblasts and differentiated into contracting CMs. Ca2+ sparks in hiPSC-CMs were recorded with 
Ca2+ imaging assay with confocal laser scanning microscopy.
Results: Ca2+ sparks were stochastic with a tendency of repetitive occurrence at the some site. Nevertheless, the spatial-temporal properties 
of Ca2+ spark were analogous to that of adult CMs. Moreover, inhibition of the L-type Ca2+ channels by nifedipine caused a 61% reduction of the 
spark occurrence rate without affecting properties of individual sparks and SR Ca2+ loads. Furthermore, high extracellular Ca2+ and ryanodine 
increased the frequency, full width at half maximum (FWHM) and full duration at half maximum (FDHM) of spontaneous Ca2+ sparks.
Conclusions: For the first time, spontaneous Ca2+ sparks were detected in hiPSC-CMs. The Ca2+ sparks are predominately triggered by L-type 
Ca2+ channels mediated Ca2+ influx, which is comparable to sparks detected in adult ventricular myocytes in which cardiac E-C coupling was 
governed by a Ca2+-induced Ca2+ release (CICR) mechanism. However, focal repetitive sparks originated from the same intracellular organelle could 
reflect an immature status of the hiPSC-CMs.
